Australian cultivars
The seeds were supplied by the "Servicio de Semillas Selectas y Plantas de Vivero" from the Ministry of Agriculture. We selected the following four varieties. T. subterraneum L. ssp. subterraneum (Two races, Tallarook and Bacchus Marsh); T. subterraneum L. ssp. yanninicum Katzn. et Morley (one race, Yarloop); T. subterraneum L. ssp. brachycalycinum Katzn. et Morley (one race, Clare).
Spanish ecotypes
We set out from those previously studied (Angulo et al. 1975) supplied by the "Instituto Forestal de Investigaciones y Experiencias": four T . subterraneum L.
ecotypes, ssp. brachycalycinum Katzn. et Morley, named BA-5, BA-7, BA-8 and CC-2 in accordance with their geographic location in the Badajoz and Caceres areas within the Extermadura region.
The cytological techniques used were those typical in this type of study, plus those put forward by Anderson et al. (1972) . Karyotype identification and chro mosome measurement were done following Levan (1964) , Ising (1967 and 1970) , Rothfels and Sminovich (1958) and Bempong and Sink (1968) .
Observations
In order to compare Spanish and Australian taxa of T. subterraneum L., we selected those of higher pasturing interest and more representative within each subspecies: Spanish ecotypes BA-5, BA-7, BA-8 and CC-2(ssp. brachycalycinum), Fig. 1 , (karyotypes nos. 1, 2, 3, and 4) selected for their productivity characteristics, also applicable to Australian cultivar Clare (Fig. 1 no. 5) of that same subspecies; Bacchus Marsh (Fig. 1 no. 7) , for its high protein content and Tallarook (Fig. 1 no. 6) for its resistance to cold temperatures, both belonging to ssp. subterraneum; and cultivar Yarloop (Fig. 1 no. 8 ) of ssp. yanninicum.
The new idiograms of the four Australian cultivars are shown in Fig. 2 nos. 1-4 . Cultivar Bacchus Marsh is also studied for the first time, and in it we have found similar karyotypical characteristics to those of other varieties of T. subterraneum L., not only as to the number of chromosomes, 2n=16 (same as found in other Aust ralian cultivars, Angulo et al. 1968) , but also as to the morphological types of chro mosomes it contains: 1 SAT pair; 1 two constrictions pair; 2 metacentric pairs; 2 submedian pairs and 2 subterminal pairs. The new karyologic data on Australian cultivars (Table 1) constitutes the basic element of this study and has enabled us to establish the karyotypical comparison with ecotypes from Spanish sources.
Considering the chromosome morphology of the taxa of all three subspecies as a whole, we have found karyologic analogies and differences among them, as shown in Table 2 which contains data relative to the structural characteristics of karyotypes. The karyotypical affinity observed among taxa belonging to different subspecies is smaller, having verified a medium degree of chromosomal homology, correspond ing to four chromosomes, between BA-7 and BA-8 ecotypes and the two Tallarook and Bacchus Marsh cultivars and also between BA-5 and BA-8 and cultivar Yar loop.
The karyotypical affinity decreases to three pairs of chromosomes between BA-5-Tallarook and CC-2-Bacchus Marsh, and the two cultivars of ssp. subter raneum, this same level being maintained between certain ecotypes from Badajoz and Caceres (BA-7, BA-8 and CC-2). The Tallarook and Yarloop cultivars show a small degree of homology corres ponding to two chromosome pairs, which is equally present in relation to the three Badajoz ecotypes and the two cultivars of ssp. subterraneum, being minimum between Clare-Tallarook with only one pair of analogous chromosomes. There is no chro mosome analogy between CC-2 and Tallarook and Yarloop cultivars.
The order of frequency of the different structural types of chromosomes found in the karyotypes of the taxa studied in this paper, as well as in the pairs formed with them in order to verify their analogies, is the following: first, chromosome 4J; second, SAT L, 2 const. V and 6v, third, 71; fourth, 5j; fifth, 8v and 81; sisth, 3J, 5L and 7v and seventh, SAT J, 2 const. L; 4L, and 8j. (Graphs 1 and 2) . Graph.
2. Chromosomal analogies between T. subterraneum L. intra-and intersubspecific taxa.
The cytological comparison of the eight taxa representing the three subspecies of T. subterraneum L. enable us to verify the decrease in karyotypical affinity among those belonging to different genetic groups. This differentiation at a subspecific level, reflected in the morphological diversity of karyotypes, is significant and re inforces the point of view held by Katznelson and Morley (1965 b) with regard to subspeciation problems presented by T. subterraneum L.
Discussion
The importance attained by Trifolium subterraneum L. in the agricultural and cattle raising sectors, as shown by series of studies covering different aspects which have come to supplement widen our knowledge of this highly interesting species, is a well-known fact.
Among the studies of a systematical nature, we must underline those made by Morley (1956 Morley ( , 1958 and Katznelson and Morley (1965 a and b) on T. subterraneum L., which go as far as establishing three very definite and distinct subspecies by reason of their morphological and genetic conditions, even though Katznelson (1974) later considered that the morphological and genetic differences distinguishing the three subspecies were wide enough to upgrade them to the taxonomic category of species.
On the other hand, Pastor (1972) , determined the infraspecific differences of eight Australian cultivars of T. subterraneum L. by means of electrophoresis of proteins, and found that proteinograms generally coincided with the subspeciation established by Katznelson and Morley (1965 a and b) .
Likewise, other systematic studies which identify Australian varieties of T. subterraneum L. (Pire Solis 1964 , Gladstones 1966 and Quinlivan 1968 show the clear morphological differences among the various cultivars. These studies show Tallarook and Bacchus Marsh cultivars (ssp. subterraneum) in relation to Yarloop (ssp. yanninicum) as having the least number of similar morphological characters while at the same time showing moderate affinities between Clare (ssp. brachyca lycinum) and Bacchus March.
Our own comparative studies of T. subterraneum karyotypes of taxa from Spa nish and Australian sources, have enabled us to find karyotypical differences among those belonging to different subspecies, which agrees with the subdivision of this species into three taxonomic categories. In the first place, as it was to be expected, we have found larger karyotypical analogies between Spanish taxa and Australian cultivars belonging to the same taxonomic group (ssp. brachycalycinum), and less affinity between those included in ssp. subterraneum. These data coincide with those contributed by Martin et al. (1973) relative to the changeability of vegetative characters which offer increased homogeneity within ssp. brachycalycinum and are more heterogeneous in ssp. subterraneum, while for Pire Solis (1964) and Quinlivan (1968) , the larger morphological differences within Australian cultivars correspond to those belonging to ssp. subterraneum.
We consider that, in general, and from a karyologic point of view, ssp. brachy calycinum and ssp. yanninicum show medium karyotypical affinity-in agreement with the morphological results obatined by Quinlivan (1968) -which is also true of ssp. brachycalycinum and ssp. subterraneum, as partly confirmed by systematic studies. The karyotypical diversity is more clearly seen between ssp. subterraneum and ssp. yanninicum taxa, which show karyotypes with small chromosome affinities, a fact which agrees with the data supplied by Pire Solis (1964) Gladstones (1966) and Quinlivan (1968) showing the remarkable morphological differences found between these two subspecies.
Independently from the karyotypical differences existing between the three T. subetrraneum L. subspecies, each of the ecotypes and cultivars studied show individual cytological characteristics and even within taxa of the same subspecies, there are cases in which these differences are rather large.
Finally, we believe that the karyologic data contributed in this paper which agree with systematic studies, on the subject, show the karyosystematic differences among the various taxonomic categories established, which confirmes the speciation studies on T. subterraneum by Katznelson and Morley (1965 a and b) and Katznelson (1974) .
Summary
We have carried out karyologic studies on Spanish ecotypes and Australian cultivars representative of the three subspecies of Trifolimu subterraneum L. (ssp. brachycalycinum Katzn. et Morley; ssp. subterraneum; ssp. yanninicum Katzn. et Morley) .
The analysis of the karyotypes of the eight taxa studied shows significant karyotypical differences among the three subspecies in question. These results confirm the speciation studies on T. subterraneum L. by Katznelosn et Morley (1965 a and b) and Katznelson (1974) .
